Introduction African American men have the highest rates of prostate cancer of any racial group, but very little is known about the psychological functioning of African American men in response to prostate cancer diagnosis and treatment. Purpose In this secondary analysis of a national trial testing a psychological intervention for prostate cancer patients, we report on the traumatic stress symptoms of African American and non-African American men. Methods This analysis includes 317 men (African American: n=30, 9%; non-African American: n=287, 91%) who were enrolled in the intervention trial, which included 12 weeks of group psychotherapy and 24 months of follow-up. Using mixed model analysis, total score on the Impact of Events Scale (IES) and its Intrusion and Avoidance subscales were examined to determine mean differences in traumatic stress across all time points (0, 3, 6, 12, 18, and 24 months). In an additional analysis, relevant psychosocial, demographic, and clinical variables were added to the model. Results Results showed significantly higher levels of traumatic stress for African American men compared to non-African American men in all models independently of the intervention arm, demographics, and relevant clinical variables. African Americans also had a consistently higher prevalence of clinically significant traumatic stress symptoms (defined as IES total score ≥27). These elevations remained across all time points over 24 months. Conclusions This is the first study to show a racial disparity in traumatic stress specifically as an aspect of overall psychological adjustment to prostate cancer. Recommendations are made for appropriate assessment, referral, and treatment of psychological distress in this vulnerable population.
Introduction
Prostate cancer is the most commonly diagnosed cancer in men, with 192,280 incident cases expected in the USA in 2009 [1] . African American men (along with Jamaican men of African descent) have the highest prostate cancer rates in the world. In 2009, expected in African Americans were 27,130 incident cases; and a marked disparity in the rate of prostate cancer was evident in African American men (248.5 per 100,000) compared to White men (156.7 per 100,000; rate ratio=1.59) between 2000 and 2005 [2] . African American men were also more than twice as likely to die of prostate cancer (59.4 per 100,000 vs. 24.6 per 100,000; rate ratio =2.41) during the same period, a disparity explained by later stage at diagnosis as well as differences in socioeconomic status and healthcare access [2] .
Prostate cancer diagnosis and treatment is stressful for men and their families. The diagnosis coupled with treatmentrelated side effects impacting urinary, sexual, and bowel functioning can be expected to cause distress not only because of anxiety related to mortality, but also because of the assault on notions of masculinity [3] . Characterizing the psychological functioning of African American prostate cancer patients can lead to targeted interventions in this vulnerable group. Such intervention can be expected to improve psychological adjustment to cancer and may contribute to better coping with long-term physical sequelae, compliance with treatment and follow-up, and survival. While several studies have described psychological distress in prostate cancer patients in general, very little is known about the psychological adjustment of African American men to prostate cancer. However, the poorer health-related quality of life that has been reported in the literature suggests that psychological functioning may be worse for African American men [4, 5] . For example, Lubeck et al. found that in addition to poorer health status and physical functioning, Black prostate cancer patients had poorer emotional functioning and self-esteem and more health-related distress than White men [5] . A limited body of research suggests that African American prostate cancer patients may be experiencing significantly worse healthrelated quality of life and take longer to return to their baseline functioning [6] , which may include psychological functioning, but more research is needed to confirm these suggestions.
The significant stress of prostate cancer diagnosis and treatment and the poorer physical and psychological functioning of African American men suggest that they might be at an increased risk for the development of a traumatic stress response to cancer. With the inclusion of life-threatening illness such as cancer as a stressor sufficient to cause posttraumatic stress disorder (PTSD) in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders [7] , a growing body of literature has documented traumatic stress in cancer patients [8, 9] . Studies have reported a wide range for the incidence of PTSD and traumatic stress symptoms (0-32%) in cancer patients. However, these estimates have been based largely on women with breast cancer, and there is wide methodological variability in the assessment of symptoms [9] . Very few studies have examined traumatic stress responses in men with cancer, but in general, men have lower rates of PTSD in cancer and non-cancer populations [8, 10] . A relatively small segment of the population develops PTSD following an exposure to a traumatic event, with rates varying from 3.6% to 13.8% (see recent literature review [11] ); however, Breslau [11] suggests that those who develop PTSD seem to be the most psychiatrically vulnerable individuals. They are either at high risk for the development of psychiatric illness such as depression and/or anxiety or have a history of early childhood adversity or personal and family psychiatric history. Identifying subgroups of cancer patients who are experiencing traumatic stress symptoms will allow us to target supportive psychiatric care. African American men with prostate cancer may be in need of these targeted treatment efforts because of the differential experience of premorbid stress related to their experiences of race in the USA. To date, there have been very few studies examining the psychological adjustment of African American men to prostate cancer, and much of what is known must be inferred from more general assessments of health-related quality of life.
We conducted this secondary analysis within the context of a larger trial testing the efficacy of a supportiveexpressive group therapy intervention for men with prostate cancer [12] . In previous studies, supportive-expressive group therapy, which emphasizes the expression of emotion within a supportive group environment, was found to decrease psychological distress and traumatic stress symptoms in women with metastatic breast cancer [13] . Because of the finding with regard to traumatic stress symptoms in the metastatic breast cancer study, we were especially interested in this aspect of psychological functioning and any evidence of racial differences. We hypothesized that African American men would experience significantly greater traumatic stress symptoms, including both intrusive thoughts and avoidant behaviors measured by the Impact of Events Scale (IES). We further hypothesized that African American men would have a higher prevalence of traumatic stress compared to non-African American men based upon the poorer adjustment to physical functioning and psychological adjustment reported in the literature [4, 5] . In addition, we predicted that these health disparities in traumatic symptoms would persist even after controlling for sociodemographic and clinical characteristics, distress, and illness interference, shown to be significant predictors of traumatic stress and PTSD in other studies [8, 9] .
Methods
The Institutional Review Board of the University of Rochester and each participating site approved the protocol in accordance with an assurance filed with and approved by Only men who provided racial background and completed the IES for at least one time point are included in this analysis (N=317).
Procedures
Participants were randomized to receive either a supportiveexpressive group therapy (intervention) or educational material (control). Randomization was stratified by CCOP site and by hormonal therapy status (stratum 1: no permanent, long-term hormone therapy [bilateral orchiectomy]; stratum 2: antiandrogen monotherapy [Flutamide or Casodex]; stratum 3: standard hormone therapy [LH/RH agonists, estrogen/DES]). The educational material group received a series of booklets providing information on prostate cancer, cancer treatment, and coping with cancer. Each control group participant received the educational materials in the mail or in person at approximately the same time the intervention group began. They were instructed to read the material at their own pace. The supportiveexpressive therapy group intervention consisted of 12 weekly 90-min sessions led by two co-therapists trained in the treatment protocol. Groups were comprised of eight to 12 members. Themes for the sessions included (in order of presentation): (1) building bonds, (2) expressing emotions, (3) detoxifying dying (i.e., reframing fears related to the process of dying), (4) taking time, (5) fortifying families, and (6) dealing with doctors. Each session began with a brief stress reduction exercise and ended with a brief cognitive restructuring (i.e., altering or reframing negative beliefs and attitudes) exercise. The main part of the sessions emphasized providing a supportive environment in which participants could share their concerns about the cancer experience with others in similar circumstances.
Both the intervention and control groups completed assessments by mailed paper-and-pencil questionnaires at baseline (prior to the first group therapy session) and at 3, 6, 12, 18, and 24 months. These questionnaires assessed sociodemographic and medical status, mood disturbance, social interaction, ability to cope with and adjust to having cancer, and health activities.
Measures
Demographic and clinical characteristics Participants completed a demographic questionnaire assessing age, marital status, race, education, employment, and family income. Information was also collected on each participant's clinical status (e.g., stage).
Traumatic stress The IES [14] is a 15-item scale used to assess intrusive cognitions and avoidant thoughts and behaviors associated with a traumatic event. It has also been used extensively as a measure of traumatic psychological distress in cancer populations [15] . Items are rated on a fourpoint Likert scale (1=not at all, 4=often). The IES yields a total score along with two subscales: intrusion and avoidance. Higher total scores indicate greater traumatic stress. The IES has also been shown to be sensitive to the effects of psychotherapeutic treatment [14] .
Mood disturbance The Profile of Mood States (POMS) [16] is 65-item scale designed to measure affective states that has well established reliability and validity and has been extensively used in psychological intervention research in cancer [17] . Respondents are asked to rate a list of adjectives that describe different affective states (i.e., angry, tense, energetic, etc.) on a five-point Likert scale (1=not at all, 5=extremely). Overall mood disturbance is represented by the total mood disturbance score, with higher scores representing greater mood disturbance. The POMS has been used in previous research on supportive-expressive group therapy in breast cancer patients [13, 18] , and the POMS has been shown to be sensitive to changes associated with psychotherapeutic treatment.
Illness intrusiveness The Illness Intrusiveness Rating Scale (IIRS) [19] is a 13-item scale that measures the extent to which illness and/or treatment interferes with activities of daily living. Respondents are asked to rate the extent of interference in various domains of daily life (e.g., diet, work, relationships, etc.) on an eight-point Likert scale (0=not very much, 7=very much). The IIRS has been used in previous research involving patients with chronic diseases [20] and has demonstrated acceptable reliability and validity.
Data analysis
Descriptive statistics are reported for baseline demographic and disease characteristics for the two racial groups (African American vs. non-African American men). Means, standard deviations, and percentages are reported as appropriate. Chi-square tests were used to determine any significant differences in categorical or dichotomous data, and t tests were used for continuous data. All hypothesis tests were two-tailed at the 0.05 level of significance.
A mixed modeling approach was used to evaluate the magnitude and statistical significance of mean IES Total and subscale score differences between African Americans and non-African Americans (AfrAmer) for each follow-up (Time), adjusting for effects of the supportive-expressive treatment (Trt), which was not found to be effective in significantly reducing distress in a separate set of primary preliminary analyses [12] . The fixed effects in the model were AfrAmer, Time, Trt, and all second-order interactions. All these factors were treated as nominal data. Time, in particular, was treated as nominal rather than continuous to allow for potential nonlinearity in the mean follow-up profiles. The random effects were patient-to-patient mean and within-patient residual error. A random slope term (residual versus time) was included initially, but removed because it was very small relative to the patient-patient and within-patient variance components (p>0.5). The restricted maximum likelihood procedure was used to make this assessment. The final model was fit using maximum likelihood estimation. F tests using the Kenward-Roger [21] degrees of freedom adjustment were used to assess the significance of the fixed effects model terms. To account for levels of overall distress, the impact of illness on psychosocial functioning, and the demographic and clinical difference identified at baseline, effects of POMS-Total Mood Disturbance, IIRS-Total, income, and stage were investigated by adding these variables to the above model as main effects with the IES-Total as the dependent variable. Adjusted (least squares) means were calculated for African Americans and non-African Americans for each follow-up and across all follow-ups. SAS Version 9.2 Proc Mixed was used for the analyses.
Prevalence of clinically significant traumatic stress was determined by calculating the proportion of African Americans and non-African Americans at each follow-up who reported IES total scale scores ≥27, as suggested in the literature [22] . Chi-square tests were used to determine whether there were significant differences between these proportions at each time point. Table 1 presents baseline demographic and clinical data for the sample with comparisons by race. Nine percent (9%) of the sample was African American (n=30) and 91% (n= 287) was non-African American. The overall mean age was 66 years (SD=8.5). There were significant racial differences (ps<0.05) in household income and stage. NonAfrican American men were more likely to be in the highest ($40,000+; 68% vs. 43%) income group than African American men, who were more likely to be in the lowest (<$20,000; 17% vs. 8%) and middle ($20,000-$39,000 40% vs. 24%) income groups. African American men were more likely to have stage I (50% vs. 38%) or stage were more likely to have stage II disease (60% vs. 43%). Table 2 presents the results for tests of fixed effects in each mixed model. The only significant term in the first model with the IES-Total as the dependent variable was the difference between African Americans and non-African Americans (AfrAmer; p=0.0006). For the models investigating the Intrusion and Avoidance subscales, the p values for the AfrAmer term were 0.0022 and 0.0011, respectively. Again, this was the only significant term in each of these models. For all of these models, the interaction of race by time was non-significant, meaning that the racial difference in IES total and subscale scores was relatively constant across follow-up times. In the model that additionally accounted for distress, impact of illness, and demographic (i.e., income) and clinical (i.e., stage) variables, the overall adjusted means (s.e.) for the IES-Total were 16.6 (2.1) for African Americans and 10.8 (1.3) for non-African Americans. Distress and impact of illness effects were statistically significant (ps<0.001). The coefficient (s.e.) for POMS Total and IIRS were 0.14 (0.02) and 0.08 (0.02), respectively.
Results
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These effects are substantial given the wide ranges for POMS (−40 to 140) and IIRS (0-85). Figure 1 graphically presents the adjusted (least square) means for the final model by race at each follow-up time point and the overall difference in mean scores (p=0.003). Table 3 presents the prevalence of clinically significant traumatic stress symptoms (IES-T≥27) by race at each follow-up time point. African Americans show a consistently higher prevalence of clinically significant traumatic stress compared to non-African Americans (26.1-40.9% vs. 12.2-14.3%), and the differences in prevalence were all statistically significant (ps<0.05) except at the 6-month time point (p=0.12).
Discussion
The objectives of this study were to characterize differences in the experience of traumatic stress for African American and non-African American men with prostate cancer enrolled in a study of supportive-expressive group psychotherapy. We are unaware of any previous study that has compared African American men to other men with prostate cancer in this important aspect of psychological functioning. As hypothesized, African American men reported significantly greater levels of traumatic stress, including both avoidant coping and intrusive thoughts, compared to non-African American men across all time points. Racial differences in traumatic stress remained significant across time, even after accounting for mood disturbance, impact of illness, income, and disease stage. African American men also had a consistently higher prevalence of clinically significant traumatic stress symptoms with the exception of the 6-month follow-up. These findings are consistent with previous reports of poorer emotional functioning and greater health-related distress in African American men compared to Whites [5] . They are also consistent with recent evidence that Black people in the USA are more likely than non-Hispanic Whites to meet criteria for the diagnosis of posttraumatic stress disorder (PTSD) and are more impaired by the effects of mental illness [23] . Moreover, the prevalence of traumatic stress reported in this study is much higher than the estimated lifetime prevalence of PTSD for African Americans (9.10%), Caribbean Blacks (8.42%), and non-Hispanic Whites (6.84%) [23] . This is the first study to show a racial disparity in traumatic stress specifically as an aspect of overall psychological adjustment to prostate cancer.
Several factors may explain the greater burden of traumatic stress for African American men with prostate cancer in this sample. African American men are at higher risk for many of the factors related to traumatic stress responses to cancer, including disproportionately low income, lower educational attainment, and history of other negative life stressors [8, 9] . The main effect of income was not significant in the final model; and because education was similar for African Americans and non-African Americans in this sample, this variable was not tested. Despite lower rates for most anxiety Percentages may not sum to 100 due to rounding a n=315 due to missing demographic data from two study participants disorders, the higher rate of PTSD among African Americans has been attributed to both race-related stressors (e.g., racial discrimination, prejudice, stigmatization) and higher exposure to environments in which traumatization is common (e. g., neighborhoods with high rates of crime and/or violence) [24] . The higher prevalence of PTSD among Black people in the general population may predispose African American men to traumatic stress responses to cancer. Greater distress in response to the diagnosis of cancer has also been associated with traumatic stress [9, 25, 26] . The literature on cancer-related PTSD has been mixed in terms of the extent to which clinical characteristics are predictive of the disorder [9] , but it is possible that greater difficulty adjusting to changes in physical functioning for African American men [5] may also contribute to their higher degree of traumatic stress. The significant main effect for mood disturbance and the impact of illness in this study is consistent with the role of distress and illness-related adjustment in the development of traumatic stress symptoms reported in the literature. The prevalence of clinically significant traumatic stress among African Americans in this sample is also noteworthy. While overall estimates of the prevalence of PTSD following cancer range from 0% to 32% [9] , the prevalence of clinically significant traumatic stress symptoms (as determined by a score of ≥27 on the Impact of Events total score) among African Americans in this sample was from 26% to 41% depending on the assessment point. While the IES is not a diagnostic tool for PTSD, it has been shown to predict cases of PTSD [22] , and it has been used extensively in the literature on traumatic stress in cancer patients and survivors [9] . Whether they could be diagnosed with clinical cases of PTSD or show only subsyndromal manifestations of the disorder, it appears evident that African American men with prostate cancer are experiencing significant traumatic stress.
Clearly, the higher levels of traumatic stress symptoms among African American prostate cancer survivors indicate that culturally appropriate, targeted interventions are needed in order to address the needs of African American cancer patients and cancer survivors [27] . The same principle holds for interventions involving men in general. It is already known that men with cancer are less likely to seek help from support groups than women and that those men who do participate are primarily interested in the information and education they receive regarding the disease [28] [29] [30] . When African American men are the targets of such intervention, the information should be specific to their experience and may potentially address the psychosocial stressors associated with race that likely compound the immediate stressor of cancer diagnosis and treatment. Richard Dana, an expert in multicultural assessment and intervention, suggests that interventions for African Americans need to take into account the presence of any covert or overt racial issues that can manifest as various forms of distress [31] . Culturally appropriate suggestions for coping (e.g., use of familiar community resources like churches, social and fraternal organizations for support) might also be incorporated along with the opportunity for individual psychotherapeutic intervention should individuals express interest. Such culturally appropriate, targeted interventions need to be tested for effectiveness in African American and other racial and ethnic minority male cancer populations. To date, women have been the primary focus of interventions addressing psychological adjustment to cancer and quality of life. More interventions targeted at diverse populations of men with cancer are needed. Given the potential role of premorbid stress and coping styles in prostate cancer risk for African American men [32] and the more prominent role of spirituality in their lives [33] , these areas may be promising components of future research. Qualitative studies are also needed to better understand the medical and psychological needs of African American men with prostate cancer. Findings from such studies may then provide evidence to inform the design of randomized clinical trials to alleviate cancer-related distress and improve quality of life for African American men.
Several limitations should be noted. First, this was a secondary analysis of data collected for a psychological intervention trial. The original study was not designed to test the specific questions under investigation in this secondary analysis. Second, while African American recruitment was roughly in line proportionally with the representation of African Americans in the USA population, the relatively small sample size makes it difficult to generalize to all African American men with prostate cancer. While this study is not unique in having a small number of African American subjects, future studies including larger numbers of African American men are needed to confirm our findings. In addition, it is possible that African American men who were willing to participate in a group therapy intervention may differ in significant ways from other African American men with prostate cancer. For example, the former may have been in greater distress and therefore sought out this option to alleviate distress. However, the findings of significant distress are suggestive of clinically significant differences between African American and non-African American men. It should also be noted that there was a relatively high refusal rate for this study, suggesting that only a small proportion of all men with prostate cancer who were approached were willing or able to participate. In addition, race was not collected from individuals who refused. This not only limits the generalizability of our findings, but it may point to the limitations of group therapy as a treatment option for this population. This study was also limited by its inability to account for time since diagnosis as a relevant variable in analyses. Eligibility requirements of the parent study only stipulated that group therapy sessions had to begin within 24 months of the date of diagnosis of all group members. Therefore, the maximum time since diagnosis was 4 years. Data on current health status, medical complications, symptom burden, and co-morbid conditions, all of which might influence distress, also were not available for analysis. Given the poorer health status and physical functioning for African American men reported in the literature, it is possible that our findings with regard to their distress may be an underestimate. We can assume that as significantly more African American men in this study had stage I prostate cancer, treatment was likely to be least invasive for these men. Despite these limitations, this study provides important information in an area of health disparities given relatively little attention in the literature, namely the psychological functioning of African American prostate cancer patients. Our findings suggest that African American men diagnosed with prostate cancer may be experiencing significant traumatic stress symptoms, and that these symptoms remain elevated for some time. In light of the disproportionate burden of prostate cancer carried by African American men and the increased survival of all men with prostate cancer, it is imperative that their psychological needs be assessed and that proper treatment be provided. Referrals for mental health intervention should be combined with the use of appropriate community resources in order to ensure culturally appropriate care for this vulnerable population.
